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(57) 

Mcnonb30BaHHe: raMepHTenbHaR TexHHKa, a 
MacTHOCTM cpeAprea MSMepeHiM ypoBHn m 

paCXQfl? XKOKOCTkl. CyUfHOCTb M306pBTeHMfl: c 

qanbio paciupipeHMn (fjyHiqMOHanbHbix 
BosMoxcHocred nyrsM npeKpaiiteHMo mp^w 
mviKOCTH B euKOCTb H paqflenbHoro 
onpafleneHMfl ypoBHO m pacscpqa >KHAKacivi, a 
Tawue noBbiujeHHfl tothoctm MSMepeHMi! sa oier 

yMeHblUeHMft MeTQflHHeCHQit H 

MHCTpyMeHTanbHofl norpeiuHocren AaTMMica 



MepHan euKocTb BunonHBHa BHyrpH sanopHoro 
aneMOHTa rpexxoflOBoro luapoBoro xpaHa, b 
npoxQAHOB oTBepcTMe KOTopoH ycraHOBJieHa 
noBopoTHan nonacTb c uitokom. asimmk 



BOJIOKOHHO-OnTMMeCKOrO 

npoxoanu^^ro Tvina c BHeuiHeR aimruiMTyAHon 

MQflyJinUHafl MHTeHCMBHOCTIil CBSTa M 

ycraHOBneH BHyrpH noBopoTHoro 6apa6aHa. 5 
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(57) Abstract: 

FIELD: measurement technology. 
SUBSTANCE: measuring vessel is manutactured 
inside shutting member of three-way ball 
cock. Straight through hole of vessel houses 
rotaiy blade with nod. Pressure transducer 
is fabricated in the form of fibre-optical 
converter of bushing type with outer 



amplitude modulation of light Intensity and 
is installed inside rotaiy drum. EFFECT: 
expanded functional capabilities by stopping 
supply of liquid into vessel and by separate 
detemninatlon of level and flow rate, 
increased precision of measurement due to 
reducUon of methodical and instmmentatlon 
error of transducer. 5 dwg 
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M3o6peTeHne othocmtch a naMepnTenbHoK 

TeXHMKe, 8 viaCTHOCTM K cpeACTBaM MSMepeHMfl 

ypoBHfl VI pacxoAa MtAKocni. 

MaaecrHbi luapoBue KpaHU c nnaBaiou^MMti 
KonbLtaMM. coflepjKainvie Kopnyc, npoBKy, 
noAiiiMnHi.iKM, ynnoTHi^TenbHbie KOJibita, xpuiUKy. 
uinMHflexib, Liantjiy [1] 

HeflooraTKaMM flaHHbix KOHCTpyKij|wR 
nanaiOTCH Huaiwe ctiyHxiinoHanbHwe 
B03M05KHOCT11 M Bo/ibiuafi MeTanxioeiMKOCTb. 

HanSojiee 6nn3KMM no rexHimecKoCi 
cyinHocTM K waoGpeTeHHKp flanflercfl ycrpoficTBO 
flofl H3MepeHMfl ypoBHfl m pacxofla khakoctm [2] 

VCTpof^CTBO COflepXMT MepHyiO eWKOCTb, flaTMMK 

flaBneHMfi. chstvimkm BpeMSHu m oSopoToe aara. 
6J10K o6pa6oTKii mtpopuanm. 

flaHHoe ycTpoRcrao paSoTaer cneflyiomMM 
oSpaaoM. 

Hpn pacxofle jkmakoctm flai^nK aaaneHUB 
BbipaBaTbiaaeT 3jieiapn4ecKMCt CMma;!, 
nponopLinoHa/ibHbiii pacxoAy Toruinsa m3 
eMKOCTM. CurHanbi or AaTMMKa aaBnema n 
CHBTMUKOB BpeMeHu M o6opoTOB Bafia 
nociynaiOT Ha Bxoa 6jioKa o6pa6orKM 
MHclxspMai^Mi^, raa c^opM^pyercn 
perMCTpupysTCfl cuman, nponopi^MOHanbHbitl 
MacooBowy pacxofly kmakocth b eflMHML4y 
BpeweHM MJiH 3a oamh o6opoT Ba/ia. 

HeflocTaTKawM /laHHoro ycrpoilCTaa 
flanflercfl y3KM« fluanasoH nsMepeHUfl ypoBHS n 
pacxofla, T.e. BoavioxHOCTb era npHMeHSHUfi 

TOrbKO Ha aBTOTpaKTOpHOj^ TeXHUKe. OnOXHOCTb 

KOHcrpyKLiMM n oeSpaCoTKM BbixpflHbix curHanoB, 
a TaioKS HeBbic»Kan roHHOCTb usMepemffi, 
oSycnoBJieHHaH npejwe ecera MeioflUHecKoCi 
norpeiiiHOCTbio ;^thmkob m cxeMbi o6pa6orKM 
onmara. 

TexHMHecKnR pe3y;ibTaT, Ha peiueHne 
KOToporo HanpaeneHO MsoepereHKie, 

SaKTIOMaeTCfl B nOBbllUeHMH tohhocth 

v\3uepe»nn ypoBHD m pacxqoa xmakocth m 
pacuji^peHUki 4)yHiatiioHanbHbix BosMowHocreif 
ycTpoS^CTBa. 

3to floOTMraeTofl tbm. mto b MSBecrHoe 
ycTpoBoTso [2] oocTOflinee us MepHoa eMKocm. 
sanopHOii apMarypbi, AaTMkiKa oaBnemn m 
cMeTHoro enoKa, BBeASHU noBopoTHafi iionacTb, 
lUTOK, ynpyrafl nnacTnHa m3 cBeTooTpa)Kaiomero 
Marepnana, npneMHHK noBepxHOCTHoro 
msnenv^a, BbinonHeMHbivi b bma^ A^CKa c 
B03Mo>KHOCTbio nepeueiAeMMn b BepTkiKa/ibHoH 
nnocKOCTM. npHewHan Kawepa n sanopHbiR 
BeHTMJib, npn 3TOM aanopHan apMarypa 
BbinojiHeHa b BMfle rpexxoAOBoro aiapoBoro 
KpaHa c aanopHbiM djieueHTOM, hmbiou^m 
0TBepcTi<in M cHaSxeHHoro MexaHMSMOu 
ynpaanema b Bvvie nonoro i^tinviHApa, HMXwee 

OCHOSaHMe KOTOpOrO CHae)KeHO BklHTOBOi) 

Hape3KoCi m ycraHOBneHo c BOSMCSKHOCTbio 
RBpeiMeu^eHMn e OTaepoTMe c BfarcrynaMn 
aanopHoro aneMeHia Kpana, a eepxHee 
ocHoeaHMe CHa6)KeH0 pyKOflTxaMH ynpaBneHkin, 
MepHan eMKOCTb BbinonHCHa b bmab 
MWiMHflPM4ecK0fl Tpygu. pacnono^eHHofl 
BHyrpii aanopHoro aneMeHta Tpexxofloeoro 
uuapoBoro KpaHa u aaKpenneHHOi^ ocHOBaHkuiMM 
B ero oTBepcTHflx nocpeflpTBOM anacTHHHoro 
coeflMHeHMO, AaTMHK AaaneHMn BunonHeH b 
Bivie BonoKOHHo-onrimeoKoro npeoepasoBaienfl 
c BHeiuHsn aMnnMTyAHoH MQflyjini^HeCi, npM 
3T0M noBopoTHan TOnacTb yoTaHOBnewa bo 
BHyipeHHea nonooTM MepHOif eMKOOTW nofl 
ymoM K ee ocM c B03MO)KHocTbio nepeMemeHMJt 
B BepTMKanbHOi) nnocKocm, 3aKpenjieHHbifl 
KOHe^ noBopoTHOfl nonacTM coeflMHeH c iutokom 



c B03MO)KH(3CTbio 61 ^pa\HBHm vt nepeMeutsHHfl 
COOTBerCTBeHHO B BepTMKanbHOfi H 
ropwsoHTanbHofS nnocKOCTflx Ha 
npoTWBonono>KHOM KOHqe mioica )KecTKO 
saKpenjieHa noA yrxiOM k ero ocm ynpyraji 
nnacTMHKa, BTopbiM kohl^om JKeciKO 
coeAUHBHHasi c npneMHUKOM nOBSpXHOCTHOrO 
AaaneHMn, ycraHOBneHHbiM b npneMHOM Kauepe, 
BbinonHdHHon c BOSMoxHocTbio coep)^HeHV\s^ 
wepes 3anopHbii1 aeHTHJib c HaAxcuAKOcTHbiM 
J npocrpaHCTBOM npnewHofl Kawepw, a p^mm 
AaajieHMfl ycraHOBneH HanpoTna ynpyroi^ 
ruiacTMHioi M noflKnioqeH k CMSTHOMy 6jiOKy. 

Ha <pw. 1 noKasaHo npeflnaraevoe 
ycTpoHcTBo; Ha (pw. 2 bma no crpenKe A Ha 
ct)Mr. 1 : Ha (pw. 3 n 4 oneweHTbi npeAnarasMoro 
J ycTpot^cTsa. 

ycTpoRcTBO Ann nsMepeHun ypoann n 
pacscofla kiwoctw coflepxcwr ^M;^^lHap^1HecKH^^ 
nonbiiS Kopnyc 1 c ctnawqaMn Ann 
npucoeflMHeHwn k TpyConpoBOAy. B reMe 
Kopnyca 1 BbinoiiHeHo paouMpeHne 
' ujapoBHAHOfl <tx5pMbi, BHyrpM Koioporo na ocm 2 
ycraHOBneH sanopHbiH snoMeHT 3 b B^e 
nycTOTe/ioro luapa. b Kopnyoe Koroporo 
AnaMeifianbHo npoTMBonono^KHo BbinonHeHU 
oTsepcTHfl 4 M 5. nepneHflMKyjiflpHO OTBepoTMflM 
4 n 5 BbinonHBHbi oTBepcTiin 6 n 7, CHa6>KeHHbie 
BhiorynaMn. B oTBepcrun 4 m 5 npw noMomn 
CTonopHbix Konen m anacTMHHora warepnajia 8 
(HanpMMep pesMHOTKaHesoro iimaHra) 
ycTaHoaneHa c bosmowhoctuo nepeMeineHMfl b 
BepiMKanbHofi n/iooKOCTH Mepnan eMKooTb 9 a 
BMAe UMjiMHflptMeoKofl nonoH rpyCbi, eoKoaue 
creHKM KOTopoR coeAMHeHbi o KopnycoM 
nocpoACTBOM a/iacTHMHofl AMacfiparMbi 10. Bo 
BHyrpeHHei) MepHoH omkoctm 9 b i^eHTpe ee 
TfljKecTM ycraHoaneHa npfl ymoM k ee oc/ 
(HanpHMep ao-eo") noBOpOTHati jionaoib 11. 
Qa|4h KOHei; noBopoTHoH jxinacTM 11 kbctko 

coeflMHeH C lUapHHpOM 12, yCTaHOBneHHbIM b 

creHKB Kopnyca " 

BOSMQIKHOCTblO 

BeprkiKanbHoH nnocKocTM. BHyrpM mapHMpa 12 
ycraHOBneH c B03Mo)KHocTbio spaiMeHiM cbomm 

HHXHHM K0H14PM C flMCXOM 13 MH/1MhV]PMMecKMi1 

luroK 14. Ha aepxHeiu KOHi^e luroxa 14 ;KecTKo 
saKpennena nofl ymoM k Heuy ynpyraa 
nnacTHHia 15 CBeroorpaxanufero 
MarepMana (HanpMMep nneHKM nojiMKapeSonara 

MJIM nnaCTMHKM H3 KpeiMHMfl), BTopoR KOHeU 

KOTopoa JKecrro coeflMHeH c noflBMXHbiM b 
BepniKanbHoR nnocMocrM iutokom 16 o 
npy»JiHofl 17. Ha BTopoM kohub lUTOxa 16 
saKpen/ieH npMeMHMK 18 noaepxHocTHoro 
flaaneHMn b BHfla flMoxa, ycraHOBneHHoro b 
nonoii eMKOCTM 19, b Koropyio aanMBaercn 
nepeKawMBaercn xtvvcocrb. Donan euKocrb 19 
BbinonneHa BHyrpM noflBMJKHoro 6apa6aHa, 
BepxHBe ocHoaaHHe Koroporo cHa6»eHo mVMS\ 
0MKcauMOHHbiMM ymy6neHMHMM 21, pyraflTKofl 
22 ynpaaneHMO. lUTyitepoM 23 Ana ooo6meHMH c 
HaflwvocrHbiM npocrpaHCTBOM pe3epByapa m 

SanHBHofi ropjlOBMHOfl 24. B HM>KHeM OCHOBaHHH 

noflBMJKHoro 6apa6aHa 20 BbinojiHeno 
HM/iMHflpM4ecKoe ymy6reHMe 25, b Kopnyce 
KOToporo HanpoTMB ynpyrafl anaornHioi 15 
ycraHoaneHbi MsnynaiOLUMa 26 m npueMHbifi 27 
BOJioKOHHOonTMMecKvie cBeroBOAbi (nanpuMep 
nyHKOBbie), ooeflUHenHue cooTBeicTBeHHo c 
McroHHMKOM 28 CBCTa (HanpMMep cBeroBOflOM) ^ 
Hepes cJxjTonpMOMHMK 29 (nanpuMep ^wTOflnofl) 
CMeTHbiMM ycrpoiicTBaMM MSMepeHnn pacxofla 
30 M ypoBHfl 31 . Kopnyc noABM^Horo 6apa6aHa 
20 ycraHOBneH b Hanpaannioinyio 32. 
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HmVIHJipiV^BCKOi^ CpOpMbI, BepXHee OCHOBSHMe 
KOTOpOi^ CHa&KeHO 4}HKCaL(»10HHblM BblCTynOM 

33. a HioKHee saKpenneHo b Kopnyce 1 
ycTpoRcTBa nocpeflcraoM paa-bewHoro 
coeflMHeHMH (HanpuMep peabSoBUM). B Kopnyce 
HM>«Hero ocHoaaHMj) Hanpaanniomefi 32 
BbinonHeHbi me npopean, a bo BHyrpeHHioKJ ero 
nonocTb yeraHOBTieHa uymHffpmecxan rpySKa 

34, HH>KHnfl HacTb KOTopoCi CHaBxceHa BMHTOBoCi 
HapesKon 35 c pacMetHofl flnnHofl n luaroM n 
yoTaHoaneHa c B03Mo>KHocTbio nepeivieineHMJi b 
OTBepcTMe 7 c BbicTynawn. BepxHee ocHoaaHMe 
i<MJiHHflpwMecKQei Tpy6Kn 34 cHaSxeHO 
pyKOflTKaMW 36 ynpaojieHun, noweineHHbiMn b 
npopesM HM)(CHero ocHoaaHun Kopnyca 
Hanpaa/ijirometl 32. Me)Kp^ KopnyooM 
UM/lMHApHMeCKOB TpySKM 34 H KopnyooM 
HMxcHero ooHOBaHMf! HanpaBnniomefl 32 
ycraHOB/ieHa npoKnaAxa 37. 

ycrpoilcTBo flnn nawepeHMfl ypOBHfl m 
pacxofla KvtflKOCTM paCoTaeT cne^iomuM 
o6pa30M. 

riepefl paCoTOfl no;iafl aMKOCTb 19 
sanonHJieTCfl nepeKannBaeMofl ;taiflKOCTbK). B 
HepaSoHew noro)«eHMM (KpaH aaKpbir) 
OTBapcTHfl 4 n 5 M MepHan ewKOCTb 9 HaxoAflTcsi 
nepneHflMKyrnpHO ocu rpySonpoBOfla (noTOKy 
;KMflKO0TM). Kopnyo aanopHoro ojiemeHTa 3 
nepeKpuBaer ceweHMe TpyConpoBQAa. 
DpeoSpasoBare/ib pacxoAa HaxonHTcn b 

paBHOBSCHH, OHMCblBaeMOM 

{m^ * rm + ms) g KiXi + 1^X2 (1) me 
m f Macca luepHoR eMKOCTH 9 c junacrbio 11; 

mj Macca ujtopcob 14 m 1S. a raiOKB 
nracTMHKM 15, 

nis Macca >khakoc™ b nonoCi eMKOCTM 19; 

K1X1 cuna ynpyroCTM npy)KMHbi 17; 

K2X2 CM/ia ynpyrocTM pesMHOTKaHeBoro 
lunaHra 8. 

npn Ha4ajie paCoTbi flnn onpe^oneHMsi 
pacxoAa nocTynaiou^eit jKviflKOCTM b pesepeyap 
KpaH oTKpbisaeTCfl Ha;KaTMeM pyxaMM Ha 
pyKOBTKM ynpaaneHMJi 36. Flpn stom SMHTOBan 
HapesKa exomr e sai^en/ieHMe c BbiciynaMM 
oTBepcTMfl 7 aanopHoro a/ieMBHTa 3, aaoraanjifl 
era noBopa^MBaibCJi (no npHHi^viny Bomxa), 
MepHan eMKocTb 9 ycTaHaBTHBaeTCB b paCoMee 
nonoKSHMe, T.e. napanjienbHO noroKy kmakoctm. 
OTsepcTMe 6 ycTaHasnnBasTCfi 
nepnBHflnKy/inpHO noTOKy jkhakoctm m 
nepeKpbiBaercfl creHKoCl KOpnyca. 
«t>^1Koa^MOHHblfl Bbioryn 33 HanpaansKimeiil 32 
coBMeuiaeTCfl nyreiw noaopora pyrasTKM 22 c 
oTBepcTMflMM noflBtwHoro 6apa6aHa 2 

COOTBeTCTByWIUHM HajlMBy ;KMflKOCTM. CMeTHoe 

ycTpo«cTBo ypoBHJi oTKnioHaeTOfl. Kmakoctb 
nofl flaeneHMeM nocrynaer b MepHyio eMKOCTb 9. 
Hapyiuaj) paBHOsecne. onMCbisaeMoe 
BbipaKeHnsM (1). 

B peay/ibTare B03fle«cTBMJi )kmakoctm Ha 
MepnyK) CMKocTb 9 n BcneflCTBue ee 
3;iacTHMHoro coefiUHeHun e KopnycoM ona 
onycKaercn Bwecre co hjtokom 14, M3rM6afl 
n.nacTHHKy 16. HpuneM nepeMet^eHMe wepHoJI 
eMKOCTM 9 nponopquoHanbHo ruioTHOCTH 
^KMflKocTM, T.e. (3). H mg m Vp (2) rfle H 
nepBMeineHne eMKOcru; 

m Macca jkmakoctm; 

V o6fceM jKHflKocTn; 
p- nnoTHOCTb ;KHflKOCTM. raK xaK c6i>eM 
xvwaxTM npM6nM3WTejibHO paseH o6i.eMy 
MepHoii eMKocTvi BbipaxcsHHe 2 mcukho santicaTb 

p H_ B TO JKS BpeMfl 9HeprH» XMAKOCTM 



BsanMOfleCicTByeT .. . jionacTb 1 1 , aacrasnfln ee 
noBopannBaTbcfl Ha onpeae/ieHHbifl yron. A raK 
KBK jionacTb 11 coeAMHeHa c ujtokom 14, 
noBopaMMBaercfl Ha onpefleneHHbiB yroji vt oh. 
narnSaa nnacrnHKy 15. FlpiweM noBopoT 
nonacTH 11 nponopmiOHaneH oCbeMHOMy 
pacxofly xwiflKOCTK, T.e. 

Q=K 1 (4) rfle a yron noBopora 



Mxt MOMeHT, ooaASBaeMbiit 



ynpyroH ni 

r nnoutBAb ceMSHMd TpyfionpoBona; 
f„ ruioinaAb rtwraoTH; 

Ig paccTOflHue ot tomkm npnno)KeHMn 
paBHOfleRcTByiomeM cun flaBjiBHHfl na /lonacrrb. 

Ha 4)nr. 5 noKaaaHO nojiHoe soafleticTBMe 
jKMAKocru Ha MepHyio ewKOCTb 9, n3o6pa;KeHHoe 
B BKAB aeicropHoil flMarpaMMW, rfle B cwna. 
nponopquoHanbHafl nroTHociM jKHflKocru, r.e. 
nepeMeLueHMK) H MepHoii eMKOCTH 9; 

C ci«ia. nponopi;MOHanbHan oBijeMHOMy 
T.e. noBopory xionacrw 11 h lUTOKa 14; 
e yron noBopoTa; 



TaK. KaK Ige A m flnn Manbix yrnos Ig e- 0 
IT 

(0 < 0 < 6°), a enponopuHOHanbHO C hmbbm 

A B C (6) noflcraanjifl b BbipaxeHMe 5 
BwpaweHne (3) u (4), nonyvaeM 



(6) BbipamHHe (6) 



cooTBeTOTByer MaccoaoMy paocQfly towkoctm. 
npoMHTerpiopoBaB BbipaxeHtie 6 no BpeueHM. 
nonymiM oeutse KDramecrBo nocryniiBUjen b 
peaepByap XMflKocrM. no OKOHMaHMH nepexaHKM 
xowcocTM sanopHuii aneMSHT 3 nepexpuBaeT 
oBMeHine TpyConpoBOflS. OTBepcTMe 6 
ycTaHasntiBaeTCfi napannenbHO era ocm h 
oTKpbiBaeTOB aanopHfaii^ BeHnvib Ha nonot» 
eMKOCTM 19, BicnioiaeTCfi cHeiHoe yeipoWcTBo 

HSMepeHMfl ypOBHJI. )KMfl!«)CTb CBOMM 

oaaneHMeM BOMeflCTByoT na wepHyio eMKOCTb 
9, nqoHHMan ee BMscre co ujtokom 14. 
anacriwHaH ueMepana 8 npenHroTByer 
BoaneiiCTBMio XMflKOCTM CBspxy Ha Mepnyio 
eMKOCTb 9. riQflHMMaficb, tuTOKM MamCaeT 
nnacTWHKy 15, BejiminHa fle(tX)pMai4MH KOTopofl 
nponopi|HOHajibHa yposHio jkhakocth b 
pesepeyape, r.e. 

F (7) rfle F cwia p^cpofMauf/ivt 

ruiacTMHKM 15; 
Sf nnou^aflb 



MepH0i4 eMKOCTM 



Po noeepxHOCTHoe flaejieHMe a peaepsyape, 
BocnpMHMMaeTcn wepea aanviTyio ;KMflK0CTb 
npMBMHViKOM flasneHMfl 18 b aviRe amckb. 

Ann onpefleneHMfl KoriMMecTaa cnMsaeMoCI 
M3 peaepsyapa ^makoctm Heo6xoflMMo 
nepeaecTM aanopHbifl oneueHT 3 HaraTneM Ha 
pyKOHTKM 36 ynpaBjieHMfl b paGOHee nojiaweHMe. 
noBopoTOM pyKOflTKM 22 noflBMjKHoro 6apa6aHa 
20 coBMeinaicT yrnySJieHMe 21 b ero Kopnyce, 
cooTBeicTByioinee onepaMwn "anMB" c 

4>HKCaUH0HHblM BbK^TynOM 33, npH 3TOM lUTOK 14 
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c.ynpyroil nnacTkiHKof^ 15, a laioce ceeroBO/Uii 
26 \A 27 noBopaMMBaiOTCfi Ha 180 °. PaOora 
npeoSpaaoBaTejin npn 3tom c»xpaHfi©TCfi 
aHanorviHHOM oni^caHHofi Bbiuue. 

Tamu o6pa30M ypoBHn m 

pacxofla ^KMflKocTM no p.ec!f>opManm ynpyroH 
nnacTMHKM 15 BocnpuHUMaercq 

BOnOKOHHO-ODTHMeCKHM AaTMMKOM, paSOTaiOmMM 

cnefi^Knnm oGpasoM: 

Ot ncTOMHUKa 28 CBCTa Ha BxoflHofi Topeit 
^y^^KOBoro onToaonoxoHHoro caeTOBona 26 
nanaer aneMem-apHbrii noroK ceera. 

d<t>=SJ(U)dW (8} rfle 5o ctuia MsnyMeHHfl 
»icTOHHMKa B HanpaBJieHHM 0. 

f(U} AMa(^parMa HanpaBJieHHOcTH; 

dW aneMem-apHbifl TenecHuS yron 

B nysKOBOM onroBOKOxioHHOM CBeTOBqos 
o6utHfi noTOK pasAanneTCfl Ha rpti KounoHeKra: 

<t> <>n + (tg + <6„ rpjB <t>„ nonesHbiii noTOK, 

<X>B BHearepiypHbiM noroK, 

<t>„ i<i30inflL^MOHHbi(i noTOK. Hepa6oHMe 
KOwnoHeHTbi <t>B M t>„ Ha BbixoAe pagflejwiOTCfl 
Ha aae waciM, BbixoAHmwe ^japea Topi<hi 
OBeioBeflymux >kmji <t>B° m n nepea Topuu 

<t>= Ct)„+Ct>g«^+<t)„'^+0j,'=+<l>j,''= 1. 

3/ieMeHTapHaH nnoiuaflKa ropua BOXiOKHa Ha 
Bbixo/ie CyaeT b HanpasneHnn MsnyMarb noTOK 
d<t>n=So(TClxde/)cR2)f(U)T(U)dW (10) rAe tm e- 
TeKyu(He nonflpHbie KoopAMHarbi i^eHTpa 
nnoutaoKvt; 

R paAHyc BOJioKHa; 
t(U} xo3(|>c|>Ht4MeHT CBeTonponycKaHMfl 



^ CT B z 



HoTOK, nonaAaioiuviR b npHewHHK csera 28, 
*=2iid ir/z* <T B z ,x .ll,il> TU) 

xsin udu l'2**4.'^i^x^o '*'<»'''* ^^""^ 



rAe Up- KOopAMHaTbi HanpaaneHMn 
pacnpoorpaHeHMfl arwMeHTapHoro noroKa dO, 
nanyMasMoro nnoutaAKoH caeTOBQAa: 

Zo paccroHHMe Me)K)Diy ropi^oM BonoxHa h 
ynpyroif ruiacmiHKoCt 15; 

Yo CMemeHMB 4eHTpa BonoKHa oroooMTanbHO 
npkieMHMKa cssTa, yo 0 

a- yron HaicnoHa ropt^a BOJioKHa k 
nnocKocTti npHewHMKa cseTa, a 0, 

T( <p) nonHoe cBeTonponycKaHne BonoKHa, 
paBHoe 

T(<(.) z •„ (<p)oos<pstnq>dq, (12) ms 

J T 

U „ yroji, npM KOTopoM coxpaHfieTai nonHoe 
BHyrpeHHee orpajKeHMe a onTOBonoKOHHOM 
CBeroBpfle. 

Ann nyMKOBono onroBonoKOHHoro cseTOBOAa 
T yMHO)KaeTCfl Ha KOSCpeJjui^neHT x, 3anonHeHHfi 
TopLia nyHKa Topi^aMM OTAanbHbix BonoKon. 
TaKUM oSpasoM noTOK, nonaflaiomM« Ha 
npHeuHHK caera 29, onp^enmrcn 



xSin<pd(pP^cv^-r^B^z^> dp (13) 



) V\3 AaHHoro BbipaxceHwi biiaho, hto noTOK, 
nonaflaioiMHfl na nptieuHHK CBera 29 Mepes 
npneMHbief CBeTOBQA 27 aasMCMT ot paocraoHMfl 
Z„ MSJifly HUM M ynpyroR nnaoTOHKOfl 15. Hpn 
yaennHeHMH F ynpyran njiacTUHKa 15 
flettjopMMpyeTcn (MsruGaeTCfl) n paccioRHne 
Zo yMeHbiuaercn, yeejinquBaeTcq, mto 

npMBOAMT K ysejlMMeHmO MHTeHCMBHOCTH 

ceeroBoro noTOKa, nonaaaiomero na npneMHUK 
CBera 2d, Koropbiii b csoio onepeAb 
sbipaSaTbiBaeT cMman P^ux, npHMo 
nponopi^MOHajibHbifl aF. nocrynaiomiifl hb 
CHeTHoe ycrrpoiicTBO 30 (31). 

rio cpaBHeHMio 0 npoTOTunoM M3o6peTeHMB 
HMeer 6onee BucoKyio loMHocTb vaMepeml^ 
pacxofla BBMAy nsMepeHMJi paocoAa b waccoBwx 
eAUHni^ax M yMera nsMBHeHUfl ruioTHOCTn 
xoiAKOOTM. Kpowe Toro npeAnaraeMoe 
M3o6peTeHMe nosBonseT npeKpainarb ^0Aa^^y 
xwAKOCTM B peaepByap nyrew tiepeKpbiTMfl 
csMeHMfl TpyeonpoBQAa sanopHUM aneMeHTOM. 
(DoDMyjia M3o6peTeHim: 

yCTPORCTBO ATW M3MEPEHMfl yPOBHfl 
M PACXOflA )KMflKOCTM. ooCTonmee hs 
MepHoH eMKocTM, aanopHoH apMarypbi, asNvim 
A3BneHMfl m CMeTHoro QnoKa. ornmaioiMBacn 
TOM, Mra B Hero BBSAPHbi noBopoTHan nonacTb, 
iiiTOK, ynpyran nnacrnHKa vis 
cBeroOTpajKaioutero MarepMara, npneMHUK 
noBepxHOCTHOFO AasneHMfl, BbinojiHeHHbii^ b 
BHAP mcxa 0 BoaMOJKHOCTbu nepeMeu^aHMR b 
BepTMicanbHon [uiockoctm, nptieMHan Kauepa \a 
sanopHbiK BeHTvinb. npM 3tom sanopHan 
apuarypa BbinonHeHa b bmas rpexxoAOBoro 
mapoBoro xpana c aanopHUM anaueHTOM, 
mtoKunyiu oTBepcTMn m CHaSiKeHHoro 
MexaHMSMOM ynpasneHMR b BkiAa nonoro 
i^wiHHApa, HtVKHee ocHOBaHMe KOToporo 
cHaGiKeHO bmhtoboH Hapeaxofl ia ycraHOBneHO c 
BO3MOKH0CTbio nepeMeu^eHMfl b OTBepcme c 
BbicTynauki aanopnoro aneueHra xpaHa, a 
BepxHee ocHOBaHMe CHa6«eH0 pyKOflTKawn 
ynpaajieHkin, uepHan euKOCTb BbinojiHeHa b 
sHAe minMHAPMMecKoi* TpyCbi, pacnonoxeHHoi^ 
BHyrpM sanopHoro aneMBHTa rpexxoADBoro 
luapoBoro Kpana m saKpenneHHoi^ ocHOBaHMRMM 
B ero oTsepcTMRX nocpeocTBOM anacriimHoro 
cxjSAMHeHUfl, AaTHMK APaneHMa BbinonneH b 
BUfle BonoKOHHo-onTMHecKono npeoepaaoBaTern 
c BHeiuHeR awnniiTyAoS MOAynRqueSi, npM 3Tom 
noBopoTHaa ronacTb ycraHoaneHa bo 
BHyrpeHHefl nonocTM wepHof* ewKOCTM noA 
ymoM K ee ocM c BOSMOKHOCTbio nepeMeu^eHkifl 
B BepTMKanbHoil ruiocKOCTM, saKpenneHHbit^ 
KOHen noBopoTHoi^ ronacTn coeAnneH co 

UJTOKOM C BOSMOXHOCTblO erO BpaiAeHMfl VI 

nepBMemeHMfl oootbbtotbshho b aepTiiKajibHoC* 
M ropM30HTanbHo« nnocKocrnx, hb 
npoTMBononoxHOM kohub luroKa xbctko 
saKpenneHa noA ymoM k era ocm ynpyran 
nnaoTUHKa, BTOpuM kohi<om wbctko 
coeA^MeHHa^i c npkieMHkiKOM noBepxHocTHoro 
AasjiBHiM, ycraHOBJiBHHbiM B npHBMHoti Kauepe, 

BbinonHBHHOti C BOSMOXHOCTblO COeAHHeHklfl 
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0^ 



Hepe3 aanopHbiR BeHTHiib u HawKHflnocTHbiM aaBneHMn yoTaHo^..jH HanpoTMB ynpyrofi 

npocrpaHCTBOM npMeMHofl KaMepu, a flaTHWK nnacTiiHKii h noflicnioseH k csothomy 6noKy. 
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roCXaAPCTBEHHblPi HOMHTET CCCP 
no flEJJAM M30BPETEHM« M OTHPhlTMPi 

OnMCAHME M30BPETEHMfl 

K ABTOPCHOMV CBMAETEnbCTBV 



(21) 1969060/26 

(22) 19.11.73 

(A6) 23.03.84. Bion. » 11 

(72) B.H. BpOHfls, H.T. noxoAenko, 

A.fl. flpocjiasueB, B.A. BenbTmieB 

H Cn. AHflpiOIUeHKO 

(53) 621.838.4:66.092.89 (088.8) 
(54>(57) yCTPOHCTBO flHA nfflPABM- : 
HECKOrO yflAHEHIW KOKCA H3 KaMep 
aaMenneHHoro KOKCosaHmi, coflepxa- 
mee aaKpenneHHyw Ha BepTJiiore, coe- 
AHHeuHoM c cMcreMoi^t no;;a<iH boau 
BbicoKoro RABsieann, SypKJi&Hyio UTan- 
ry. Ha HmcHeM xoHi;e KOTopoji pasMe- 



men riiApopesaK c connaMH SypeuHfl 

H OTSoiiKH, OTJlHtiaiomeeCH 

TCM, HTo, c uenbio o6ecnetieHH8 pas- 
ffejibHoro noflBOfla bqau k coiuiaH Cy- 
pejitta H otSoAkk ' r ynpoqeHHs pjicTax- 
lUiOBHoro nepewiniieHKfl riinpopesaxa 
c pesuMa' 6ypeHHH na pexHM OT6oftKH 
H oOpaTHo, OypiuibHafl mTanra Bbnoji- 
, H6Ha B BHfle pasAen&Ho coo6inamfsxcs 
c cHCTeHoit noaam som KOH^eHTpH- 

qeCKH pacnOJlCBKeHHhDC Tpy6, HHXHHe 
KOHqU KOTOpbK HenOflBHXHO H pasflejib- 
Ho coeABHenu c coiuiaMK 6ypeHHfl h 
orCblixK THflpopesaKa. 



t 



HaoCpeTeHHe othochtch k oeSopyflo- , 

BaHHH) KOKCOBOro npOH3BOACTBa , B qacT- 
HOCTH K yCTpoftCTBaM fljia rnnpaBJiH- 

Heckoro ynsmeHUH HettTHHoro xoKca 

H3 KaMep SaMCflneKHorO KOKCOBaUHH. 

H3BecTHo rHflpasjiHqecKoe ycrpoik- 
CTBO Rjia yflajieHHH He<i»TaHoro KOKca ' 
us KaMep saMeflJteHHoro KOKcosaHaa, 
BKJiioyawmee rjwpopeaaK c KOHycHbiMH 
CTpye^opMHpyioiipTMH cofuiaMH 6ypeHHH 
H 6T6oftKH, QypiinbHyio mTanry, HHacHHii 
KOWeit KOTOpoft COeflHHSH c THApopesa- 
KdM, a BepxHKS - c BerpjuoroM, oSec- 
newBatonpiM spatneHHe niTaHrn c riijupo- 
peaaKOM, h .CHCTSMy noflsoAa BOflw ' 

BblCOKOro flaSJieHHH. 

Bbfla noflaerca ot nHrareji&Horo Ha- 
coca BWcoKoro flaBnenHH no TpySonpo-:- 
BOAaM, BHyTpeHHeft noiiocTH BepTjiiora 
H mTanrH k rHflpopesaKy. JOnn noflsofla 
noTOKa BOflbi K coraiaM 6ypeHHa, Korna 
THflpopeaaK paCoTaeT b pexme 6ype- 
HHfl, H K conjiaM oT6ofiKH, Korfla rHfl- 
popesaK paGoraeT b pemme oTCoiiKH, 
THflpopeaaK cHaSKeH sojiothhkom, 
oSecnetiHsafon^HM flHcraHUHOHHoe nepeicnio- 
MeHHe THApopeaaKa c peacHMa QypeHHH 
Ha pejfCHM 0T60HKH H oSpaTHO pesepcH- 
poaaHHeM spaiqeHMH SypunbHoii niraHrH, 

^aCTH 30JIOTHHKa, HaXOAHmHeCH B 
noCTOKHHOM KOHTaKTe c flBMacymeftcH ■^'^ 
c 6onbmoft CKOpocTbio soAoii, aar- 

P»3HeHHOa KOKCOM, HCIIWTUBaRJT flO- 

noAHHTeJibHwe narpysKH h rHflpoaS- 

PaSHBHblfl H3HOC, VTO npHBOAHT K 

'lacTbiM oTKasaM npa nepeKJiKraeHHH rwfl- 35 
popeaaKa h ^ax^e nonoMKaM. KpoMe to- 
ro, B cjiyTiae sameMneMna ruHPopesa- 
Ka npH oBpyiiieHHH h aasajie KOKca 
pesepcHpoBaHHe BpameHwa SypraibHoii 
inTanrH ocymecTsHTb HeBosMoacHO, a " 
SHaTOT HeB03MOKHo ocy^ecTBHTb nepe- 
KntoneHHe rHflpopeaaKa. 

HaJTHtiHe BCTpoeHHoro b rwApopeaaK 
scxnoTKHKa TaioKe ysanHxiHsaer rHflpaa- 
JiHiecKHe noTepH, KOTopwe yMeHbmaioT 
AaJibHoSoii-HocTb boahh6k cTpyli k chh- • 

.TKSMT KX 34lJ)eKTHBHOCTb. 

, Uenbio M3o6peTeHHH hejihstch ynpo- 
D^eHHe AHCTaHUHOHHoro nepexjimeHHa 
FH^opesaKa c paraiMa SypenHJi na pe- 50 
OTiM 0T60HKH H oSpaTHo H oBecneieHHe 
pasAenbHoro noABOfla boam k coiinaM ■ 

CypeHHH H OTSoiiKH. 

fljw AocTicKeHHH iiocTaBjieHHoft uena 
BypHnbHaa mTanra BbinojiHena b bhas ' ' 55 
KOHAeHTpHHecicH pacnojio.«eHHbix rpyS, 

HHSHHe KOHUW KOTOpbK HenOABHKHO H 

pasAejibHo coo6a'.aMTCH c con^iaMH 6ype- 
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HHH H oTeoliKH THAPopesaKa, a Bepx- 
HHe - c TMApoSjioKOM pasAejibKoro 
noABOAa BOAw k 3thm TpySaM, coeAH- • 

HeHHbIM C BepTJIIOrOM. 

5 CyssaocTb H3o6peTeHHH aaKJiEOMaercH 
B cJieAywiAeM. BjiaroAapij KOHueHTpHwec- 
KH pacnoJiOKeHHbiM TpySaM uiraHrH, pas- 
flejibHo coo6maioH(HMCH c connaMM 6ype- 
HHS H OT6oftKH THAPopesaKa, MOacBO 
]0 ocymecTBJiHTb nepeKiiioieHHe rHAPopesa- 
Ka c peaHMa 6ypeHHH na pewHM oT6oft- 

KH M oOpaTHO C nOMOntbW CTaHAHOHapHO 

ycTaHOBJieHHoft aanopnofi apMaxypbi, 
HMewmefi HeaaBHCHMoe AHCTanAHOHHoe 
,5 ynpaBAeHHe, T.e. c nynbTa ynpaajTSHKH • 
onepaTopa. TaKHM oSpasoM, yaen ne- 
peKJironeHHa BbmeceH sa npeAenbi tha- 
popeaaKa, ito SHaHHTanbHo ynpomaeT 
H noBbnuaeT HaflexHocTb AHcraHAHOHHo- 
20 ro liepeKJimeHHH paSoTu rwAPopesaKa. 
c oflHoro pe«HMa HaAPyroft. KpoMe 
Toro, MoxHo ocyJ^ecTBJlaTb' nepcKAioqe- 
HHe H B cjiytiae saBaiioB Koxca, thk 
KEK flna nepeKraowekHH He Tpebyerca 
15 BpameHHe 6ypnnbHoft mraMrH. 

PeraeHHe npoSjienw flHCTaHAHOHHoro 
ynpaBJieHHH pe»HMOM OypcHHa h oTSoii- 
KH nosBonaeT raKwe OTKaaaTbca ot 
aojioTKUKa B TMApopesaKe, SnaroAapa 
g leMy noTOK boaw b THAPopeaaKe, He 
HcnwTbiBaa AononHHTejibHtK conpoTHs- 
ACKHM, noiiHee coxpanaeT cbow aneprHw, 
.HTo noBbimaeT a^ekTHBHocTb rHApasjiH- 
MecKHx CTpyfi, BbKOA«amx h3 coneji. 
OxKaa OT sojioTHHKa ynpomaeT koh- 
cxpyKiviM ycTpofiCTBa. 

Ha 4iHr.1 noKaaaao npeAnaracMoe 
ycTpoficTBo; na 4»Hr.2 - rHAPopeaax, 
paspes, 

ycTpoiicTBo coAepjKHT THAPopeaaK 1 , 
HMewmnit CTpye^iopMHpyionpie comia 2 
SypeHHH H conjria 3 oTgoftKH, KOTopwe 
pasflenbHO coeAHHeHw c KOHueHTpfwec- 
KH pacnoAoaceHHbMH TpySaMii 6ypnnbH0fl 
mTanrH 4. BepxHUM kohaom axa niTaara 
coeAHHeHa npw tioMom rHAPodnoKa 5, 
oSecneHHBaiomero pasAeAbHbtfi hoaboa 
BoAbi K BpamawinHMCa Tpy6aM lUTaHriT 4 , 
c BepTAwroM 6, noABenieHHbiM k hoah- 
cnaTy 7 nafl KaMepofi 8 aaMeftneHHoro 
KOKcoBaHHa. BpaiqeHHe mTanrH 4 ocy- 
niecTBJiaioT poropoM 9. HeBpamawmHeca 
oTBOflu 10 K 11 paaflejibHo coeAHHeHw 
c rH6KHMH Tpy6onpoBonaMH 12 h 13, c 
KOJineKTopoM 14, ofiopyfloBaHHhiM aa- 
nopHbiMH apMSTypaMH 15 k 16, HMewnm- 
MH HeaasHCHMoe flHCTaHAHonnoe yn- 
pasneBHe. 
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rocy<a/>pcTBEHHyi:^ hoJ.^^^-..-^ 

no mn^M M306Pe7tHM« M OTHPbrrK* 



OriklCAHHE M30BPETEHtWl'- - ■ * 



K ABTOPCKOMy CB^A^EnbCTBV 



(21) 3228198/23-26 

(22) 31.12.80 

(46) 07.03.84. Bkui. IP 9 

(72) B.H.BpOHXl3, M.C.rMseTflHHOB, 

A.B. KvnuoB H Jl.B.MepKynoBa 

(53) 662.74 (088.8) 

(54) (57) yCTPOflCTBO flJIH rHHPABIHWE^C- 
KOnO HSBJIEqEHHH KOKCA »3 xaMep kok- 
coDaHB«,/ BKjnoiatonee saicpenJieHHyio . 

B HexaHHSMe no;:tiieMa--onycKaiiHfl 6yp»nb- 
Hyn oiTaiiry c HsojiHpoBaHHUHB nonocTH'- 
MH pa3AejibHoB noqaqK boam pucoKoro 
AasneHHR ot HenoABHXKott CKCTeMU k 
coiuiaM CypeKHR H orSojiKH Bpamamiie- 



roca rivtPopeaaKa w.pea rHAPoBjtoK, 
coeAHHeHHfaiA c rwPopeaaKOM apaiqaioiKK- 

MHCH KOHUeHTpKHHO paCnOJIOJKeHHbMK 

Tpy6aMH, oTJiuvaniiieeca 
TeM, WTO, Q uejibio ynponieHKH KOHcrpyx- 

IQIH M yMeHbOeHKH MaCCbl, yCTpOftCTBO 

cHaSxeKo rHApaBAH^ecKoft. TypSHHKoA, 
KacaxeRHofl Ha xecTKO coenHHeKHuA- co 
jDTaKrofi Ban, vuxohhoU asin TypOHUxH 
vepes noHHxaioqHii peAyxTop coeAHneH 
c KOHoeHTpHMecKHMH TpyCaHH rwpo&io-' 
xa, pasHemeiiHoro Memv mTaHroilt h' 
riwpopesaKOM, h npHBOARue conna 
TypffHKKH coeAKRcmi c nonocTXhm noAa- 
<iH BOAu mraKrH. 

§ 




> 



HaoGpereHHe othochtch k oBopyflo- 
aaamo kokcobofo npoHSBOMCTBa , b ^acT- 

HOCTH K yCTpoftCTBaM flJIH rHflpaBJiHMec- 
Koro HSBneMCHHH KOKca H3 jcaMCp ycTa- 
HOSOK saMenneHHoro KOKcoBaHHH. $ 

HssecTHO rwpaBJiHiecKoe. ycTpoficT- 
Bo Ana HSBJieiieHHH xoKca H3 Kanep 
saMeAJieHHoro xoKCOBaHKa, coAepxaqee 
,6ypHnbHy» mraMry, rnxmit Koneu koto- 
poft CQeAHHeu c THnpopeaaKOM, a sepx- 
hhR r c BepTJiioroM, oeecneiHBawmHM b 
BpaqeHKe mTanrH c rHflpopeaaKOM or 

pOTO^a H OWHOBpeMeHHblfi nOABOA BOAbl 

OT HendflBH3«HOH, CHCTeMbi noABOAa boam 
BbicoKOt'o AaBJieHHH K Bpa^awmeftcH "Sy- 
piuibHoit mraHre. 

PHAPopesaK cHaSxeu spjiqthhkom, 
bOecneMHBawDiHM nepeKJiKweHHe .rHAPope-^ 
saKa c pexHMa SypeHHH Ha pexHM ot- ■ 
6oftKH K OtSpaTHO. ^ 

HajiH<iHe BepTJuora h poTOpa nejiaer 

yCTpottCTBO.rpOM03AKHM, CJIOXHbIM, TSJJce- 

AbM, TpeOyeT npflxbix sHeproaaTpaT . 
Ha BpaiueHHe poTopa u aononjHHTejibHiiix 
Ha npeoACMieHKe conpoTHBJieHHfi BpaqeKHio^^ 
cbCAHHeHKoro co mT£.Hroli BpamawmerocH 
CTBOJia B fteBpamawmeMcs Kopnyce aepr- 
juora . 

KaBecTHO xaKxe ycrpoftCTBO pfla rKA-30 
paBARHecKoro KSBJreMeHKfl KOKca, b ko- 
TopoM BaKpeiuieHHaH b. MexaHHSMe nbAj>-' 
eMa-onycKaHHH c noMOiqbto sepTJiiora 6y- 
pHAfiHan mraHra BbmoJiHeHa b bha^ koh-' 
UeHTpH^ecKH pacnonoMceHHtDc Tpy6,. 

HHXHHe KOHUU I^OTOpbDC HenOABKXHO 

H pa3AeJibHo coo6mawTCfl c connaMH 
6ypeHH>j H orCoftKH BpamaioiHerocH rHflpo- 
pesaKa*, a sepxHHe - c thapoSjiokom 
, pasAeJibHoro noABOfla boam k sthm xpy- 
6aM, coeAHHGHHbiM c BepTJiwroM. Bjiaro- 
AapH KoHueHTDHiiecKH pacnonoxeHHUM' 
TpyOaM mTanrH, paaoeAbHo cooetqanntHM-- 
CM c conAaMH Gypenaa h oreSoitKH thr- 
popesaKa, moxho nepeKAw^iaTb rHApope- 
saK c pexMMa 6ypeHHH Ha pexHH ot- 
. CoitKH H o6paTHO c noMoiitbio crauHOHap- 
HoA sanopHoti' apMarypbi. 

BbiHeceHHbifi sa npeAejibi rHAPopesaKa 
yseji nepeKJiioHeMHH ynpomaeT KOHCTpyK- ^ 
AHHi ycTpoftcTBa, noBbnuaeT ero Hap,em- 
HOCTb. OAHaKo nocKojibKy b 3tom ycT- 
poflCTse HMetoTCJi Beprnior h poTop, 
eMy npHcyiuH nepeMHCJieHHue HeAocraTKH, 
KpdKe Toro, BMnoniieHHe uiTaHrH b buac 
■ xdHAeHTpHHecKH pacnojtOKeHHUx rpyS 
ycAojKHK.eT ee KOKcrpyKUHio, a Bepxnee 
pacnonoxeHHe sepTAiora h rnAPO^OKa 



AenaeT iHTaHry HeycToftuHBofi Hs-sa 

SoJIbimiX OnpOKHAblBaiOmHX HOMeUTOB. 

Uejib H3o6peTeKHH - ynpomeHKe koh-^ 
CTpyxAHH ycTpojicTBa, cHHxeHHe ero 
. Maccu H sKeproaaTpaT. 

Kejib AOCTHraercH tcm, ito ycxpoft- 
CTBO AJiH rHApasniwecKoro HSBne^eHHH 

KOKCa H3 KaHep KOKCOBaHHH, BKJiKmara- 

mee saKpenneuKyio b MexaHHSMe noAbeMa- 
onycKauHft 6ypKnbHyn mraHry c hsojih- 

pOBaHHbMH n'OAOCT8MH paSA^JIbHOii nOAS' 

»tH BOAU BMCoKbro AaBneHHH OT Heno- 
HBHwnoH CHcreMU k connaM 6ypeHHa h 
oTfioiiRk BpaqaKHiierocH rnAPOpesaxa ne- 

pe3 THAPOSJIOK, COeAHHeHHUti C THAPO- 
peaaKOM BpastaiomHMHCK KOHI^eBTpH^HO 

pacnonoxeHHbiMK TpySaMH, cHa6«eHo 
ruApaanHHecKott' Typ6MHKofl, nacaxeH- 
Hoit- .»a jRecTKo coeAHHeHHUft co DtTaHroii 
Ban, BbixoAHofl aaji TypSKHXH nepea 
noHHxaioqHfi peAyxTop cocAHHeH c koh- 
ueHTpHqe&KHMH .Tpy6aMH rKAPoSnoxa, 
pasMentesHHoro ijieiKAy uraHroA h thapo*- 
peaaKOM* a npHsoAHue cqiina Typ6HHKH 

COeAHHCHbl -C HSOJIHpOBaHMUMH nOAOCTflMH 

noAaqH bo;v>> SypKAbHOfi mTaHri;!, 

Tax KaK SypHAbHa^i tDTanra BunoJiHe- 
Ha HeBpamamuiefiCH , oTnaAaex neoOxoAH' 
MOCTb B npHMeHeHKH BepTJIIora H poTopa, 
tiTO aHaMHTenbHo ynpomaer ycxpoftcTBO 
H CHHxaeT'ero Maccy, BnaroAapH HHXHe- 
My pacnonoxe'HHio rnAPo6jioKa KciHCTpyx- 
AHs nrraHrH Taxjice ynpoiqaeTCfl, noBbima- 
eTCH ee ycToK<iHBocTb , rax xax achtp 
THxecTH nepeHOCKTCfl bhhs h Gyner 
HaxoAHTbca b npcAejiax rHAPodjtoxa, 
BcneACTBHe lero npH BosBpaTHO-nocry- 
naTenbHOM ABHsceHKH UTaKrH no Beprmca- 
AH AOiibme coxpaHHTCii ee npHMOAHHeii- 
KocTb cAeAOBarejibHo , bobuchtcb 
cpoK cnyxCbi h s^i^eKTHBHocTb padoTju 
ycTpottcTsa . 

Bnr.roAapfi rHApaBAHvecKofit xypGHH- 
xe, xecTKO coeAHHCHHoft qepea noKincaio- 
m/sA peAyKTop h KOHAeHTpH«iecKH pacno- 
AOxeHHwe Tpy6w rKApo6AOKa c rwApo- 
peaaxoM h npHBOAHMQM bo Bpaiq^HHe 
OT. conen, cooCmawiuHxcH c nonocTHMK 
GypHJibHofi ajTanrH, o6ecne<itiBaeTCfl 
BpanieHHe ruAPopesaKa sa ever sneprHH 
BOAbi, nocTynammefi k coiuiaM rHApope- 
aaKa. IIocKonbKy MomnocTb noToxa bo- 
Aw» nocTynaromero k conjiaM rHApope- 
aaxa, cocraBJiHeT 1500-2000 kBt, a 
MoiuHocTb, aaTpaqHBaewaH Ha spameHHe 

TypSHHKK, COCTaBJTHBT OKOAO 5 KBT , 
T.e. OKOAO 0,3%, TO HCn0JIb3OBaHHe 

TaxoA He3Ha<iHTejibHoA aojih sHepruK 



3 ^:>^t 
fljijj BpameHHn rwpopeaaKa ne oTpa3HT- ; 

CH Ha 3(M)eKTHBH0CTH THflpOHSBJieqe HHH 

KOKca, 3th aarpaTbi SyayT KOMneHCH- 
posaTbCH CHHwenHeM rHRpaBUHiecKHx" 
noTepb 3a cueT oTcyrcTBHa BepTJjwra, 5 
EnaroAapJi Hcnonb30BaHH» pjm spame- 
HKH ruttpopeaaKa rRflpaanHMecKoft 
TypfiHHKH ornaflaex Heo6xoAHMOCTb b 
npHMeKennH cneuHanbHoro 3JieKTponpH- 
BOAa H poTopa pjin BpaneHKH iBTanrH c 10 
rKAPopeaaKpM. 

Ha <l>Hr. 1 noKaaaH o6inHii bha npefl- 
naraeMoro ycTpoftcTsaj Ha ^»r. 2 - 
o6mHii BHfl rHflpo6jioKa; na 4iHr. 3 - 
oSmnfl BHfl MexaHH3Ma noflbeMa-onycKa- 15 
HHH oiTaHPH (pa3pe3 A-A Ha 4iHr. 1); 
Ha *Hr. 4 - rHApaBUHHecKaH TypCiiHKa 
c npHBOflHbiMH conjriaMH (paspes B-B 
Ha (l>Mr . 1 ) . 

ycTpoftCTBO flJiH PHAPaBJiHiecKoro 20 
HSBJieqeHHH KOKCa c-oacpjkht Hespamaio- 
mywca BypHJibHyM mraHry, Koxopan mo- 
mer 6biTb sunoiiHeHa jih6o b BKjxe nsyx . 

KOHAeHTpHtieCKHX Tpy6, JIH60 B BHfle 

Tpy6bi, pasACJieHHoft neperoponKoii , 35 
JIK60 B BHAe Kopnyca 1 , pasAejienHoro 
BHyrpeHHefi neperopoAKoft 2 na' abb hso- 
nHpoBaHHue nonocTH. HHXHKe Konubi 
KsojiKpoBaKHbix noJiocTefi npH noMonvj 
06BOAHUX rpyfi 3 cooSmawTCH c ycra-' 30 

HOBJieHHblMH C BOSMOJtCHOCTbK) BpameHHH 

KOHi;eHTpHMecKHMH TpyQaMH 4 h 5 rHfl- 
po6jioKa 6, npH ^tom npasaH oOBOAHaH 
Tpy6a 3 cooSmaeTca c BHyTpeHHefi 
Tpy6ofi 4 rHAPoSjioKa, a nesafl - c " 3^ 
Hapy«Hoft TpySofi 5. KoHueHTpHqecKHC 
TpyCbi 4 H 5 xecTKO coeAHHeHw hhxhh- 

MH KOHAaMH COOTBeTCTSeHHO C COBJiaMH 

SypeHHH 7 H 0T60AKH 8 rHAPopesaxa 9. 
BepxHHe KOKUbi xpyC 4 h 5 3ar.nyiueHM 40 
H acecTKO coeflHHeHbi c BbixoAHbw (hhw- 
hhm) BanoMi jO noKHJuawmero peAyxTO- 
pa 11 , BXOAHoft (sepxHHft) Ban 12 
KOTopqro JKecTKo coeAHHCH c rHApaanH- 
lecKoft Typ6HHKoft 13. rHApasnHHecKaa 45 
TypOHHKa 13 HaGaxena na xecTKO co- 
eAHHeHHuii c SypiuibHofi vnaHvoH san 14.' 

HaA THApasnHMecKoft Typ6HKKoii 13 
ycTaHOBJi€Hbi npHBOAHbie conna 15, 

JKeCTKO COeAHHeHHbie C HSOJIHpOBaHHMMH 50 

nonbcTHMH SypnnbHOH niTaMrK. Kopny- , 
cbi noHracawmero peflyKTopa 11 h tha- 
po6noKa 6 oTHocHrejibHo 6ypHnbHoJi 
mTanrK HenoABHXHW h asecTKo coeAHHeHu 
UBTKpy CoSoft CTiJJKHblMH mnwibKaMH 16 55 

H KocbiHKaMH 17. C uejibw sanpiTU or 
yAapoB oT6HBaeMoro KOKca h sacope- 
HHft o6BOAHbie Tpy6bi 3, npuBOAHbie con-. 
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na 15, rMApasjiH^ecKaii rypCHiiK.-' 13, 
noHHKaioiuHH pepyKTop 1 1 M rHJXpOfiJTOK 
6 CHa63KeHbr3amHTHbW KOJicyxoM 18, 
xcecTKo •coeAHHCHiibw B BepxHGii MacTir 
c 6ypHnbHOft niTaHroii, a- b HHWHeii «iac- 
TH nepea canbHHK 19 - c Bpaoawmeftca 
TpySoft 5. 

rwpoenoK, H3o6pa»CHHbift iia *Hr. 2 
coAepxHT Ase wecTKo coeAHHCHHwe Mew- 
Ay COOoft CaAbHHKOBbie K0po6KH 20 H 2 1 

npH nOMomH mniuieK 22 m KOHueHTpHiec- 

KH paCnOJIO:iteHHbIX ABOi^HblX CaJlbHKKOBblX 

ysjioB - BepxHero 23 h HHJUHero 24. 
BepxHHH caJibHHKOBbiii yaeji 23 cnyxHT 
AHR noABOAa BOAW H3 HeBpaniaiaii(iixcfl 
npaBofl noJiocTH GypwJibHofl DiraHrK h 
npaBofl fiSBOAHOH TpyGw 3 k ycraHOBjieH* 
Hoa c BOSMOxHOCTbio Bpauteiiiiii BKytpen- 
Heft Tpyfie 4 rHAPoSAOKa h Aajiee - 
K conjiaH 7 SypenKfi rMApopesaKa 9. 
HwkhhH caAbHHKOBbtft yseji 24 oSecnesH- 
saex' noABOA boau k3 KespaiKann^xcit 
nesoH noAOCTH 6ypKJibHoit mraHrH h Jie- 

BOA o6BOAHOii TpySW 3 K yCT^HOBJieHHOfl 

c BOSMOKHocTbM BpaineHHH HapyxHott 
TpyCe 5 rnAPo6noKa h Aanee - k con- 
. naM 8 otSoAkh rHAPopesaxa 9. C uanbio 
oSecnetteHHH HopMajibHoft pa6oTbi canbHH- 
KOBbix yanoB 23 h 24 (HCKJJWieHHH Hx 
nepexoca) nocAeAHHc cnaBxeHbi paAHaAb- 
Ho-ynopHbMM noAiiiMnHHxaMH 25 k 2i>, 
Una luapHHpHorq coeAHHeHHU PHApopesa- 
xa 9 c rHApo6AOK'iH 6 cnyxar paAHajib- 
Ho-ynopHbie noAuitinKHKH 26 h 27, floA" 
iBHUKHKH 26 H 27 OAHOBpeMeHHo CAyxaT 

AAH KOMneHCaOHK 3HaMHTeAbHbnC paCTHPH- 
• BaWBJHX H CWHMawmHX yCMAHft, B03HHKaK)- 
IHMX B npOUeCCe ^HAPOH3BJIe^eHHfl KOKCa. 

HsonHpoBaHHbie nonocTH 6ypitnbHoft 
mTanrH bbpxhhmh KOHuaMH HenaABHXHO 
H pasAeAbHO coeflUHeHbi npH noMomH 
OTBOAOB 28 H 29- C CHCTEMOft noABOAa 

BOAU, cocTonmeti M3 rK6KKx pyxaaoB 
(mnaRroB) BueoKoro AasneHKH 30 h 31 

TpyConpOBOAHbOC CTOHKOB- 32 K 33 SAeXT- 

ponpoBOtAHux aaABHxex 34 h 35, Konnev 
Topa 36 M BOAKHoro Hacoca 37 bucoko- 
ro. AasneHHH . 

flna noAbeMa-onycKaHHH HeBpamaromeft- 
ca 6ypH;ibHoft mTanrH cjiywHT MexaHHSM, 
cocToamHft H3 sjiexTpoABHraTenH 38, 
THAPOHacoca 39, rHflpoMOTopa 40, lep- 
BHMHoro pcAyxTopa 41 h napw 3y6«raTbtx 
Kojiec 42, HaxoAH«U«xcH b sauenjieKHH. 
c sySyaTbiMH peflxaMH 43, jkbctko coeAH- 
HeHHbMH c CypHnbHof) uiTaHTofi. CoeAH- 
HeHHe syCMaTUX koa'gc 42 ttexny co6on 



ocymecTBJiHeTCH npH noMOtnH sySyaTUX 
KOJiec 44. 

JHflji noBbnneHHH ycToftqHBocTH 6ypMJib- 
Hofl iDTaHrH CJiyiKar ueTupe HanpasjiHio- 
mHX maejinepa 45 c KaxKawH 46, niapHHp- 5 
HO coeAHHeHHbiMH CO DiTaHroii npH no- 
MomH dajiOK 47, KOTopwe HenoABioKHO 
coeAHHeHbi CO mraHroft. 

HpeAnaraeMoe ycTpoftCTBO flJia riw- 
pasnHHecKoro HSBneweHHS KOKca c 
AHCTSHivioHKbiM nepeicnioieHHeM pa6oTaeT 
cjtewywmiiM oOpaaoM, 

nocjie oTKpMTHa BepxBero nwKa 
KOKCOBOfl KaMepu 48 b Hee onycKaioT 
flo sepxHero ypoBHH KOKca 49 rHApope- '5 
3aK 9. BKJiwqaioT neHTpo6e3KHMa nacoc 
37 BUCoKoro flaBJieHHH h nepjienHo 
c nynBTa onepaxopa oTKpwaaioT SJiexT- 
ponpHBOflHyio aaflBHWty 35, ^epea koto- 
py» BOAa nonaAaer b ppaeyio HsonHpo- 20 
aaHHyw nonocTb CypHnbHoii miaHrH h 
no npaBoft p6B0HHoft Tpy6e 3 nocrynaeT 
BO BHyTpeHHimo Tpy6y 4 ranpoSnoKa 6, ' 
ai H3 Hee - k coiuish .7 6ypeHHJ! rHflPO- 
peaaxa 9. OAHOBpcMeHBO Be6onwnan " 
(oKono 0,3%) lacTb o6mero no'coKa bo- 
AM nocTynaex .K hphboahijm coiuiaM t5 

H, HCreKaH TOKKHMH BblCOKOHanopHblMM 
CTpyHMHi npHBOAHT BO BpaHeHHC THA- 

paBJiHMecKyio rypOHHKy 13 c BucoKoft 30 
HacTOTofl Bpan(eHHH (1500-2000 o6/mhhX 
KpyTHUtHil MOMeHT OT Typ6MMKK 13 tiepea 
noHHKawmHft pcAyKTop 11 h xcctko co- 
eAHHCHHwe TpyObi 4 h 5 hphboaht bo 
BpaiqeKMe rwAPopesaK 9 c saAaHKoft 35 
tiaCTOToft (3-8 -be/mH) . MeAJieHHO apa- 
max H onycKaH rKHpopeaaK, HcreKajo- 
iqHMK K3 coneji 7 6ypeHHH moduimmh 
CTpysMK BOAU npoH3Bofl*T OypeHHe 
ueHTpajibkoit CKsaxKHEd b korcobom ah-. 40 
pore. 

ITocjie oKOHwaHHfl GypeHHfi, He ocxa- 
HaBAHBaa Hacoc 37, npoHSBOAHT. AHcraH- 
UHOHHoe nepeKJiKmeHHe riwpopeaaKa 9 
npH AI060M ero nanojueHHH b KaMcpe. 45 
JHflH 9Toro c nynbTa onepaxopa 3JieKT- 

pOnpHBOAHyW 3aABHKKy 34 OTKpWBaWT, 

A aaABHWcy 35 saKpuBawT. BoAa no 
cTOHKy 32, rHOKOwy pyKasy 30 h otbo- 
fly 28 nocTynaer b neayio HiaonHpoBaH- 



Hyio nonocTb dypanbHoft luraHru, a H3 
Hee no nesofl; o6boahoh xpyde 3 - b 
HapyxHyw rpyCy 5 rHAPoCnoKa 6 h Aa- 
nee k conJiaM 8 ot6o«kh rHAPopesaxa. 
OAHOBpeMeHHo BOAa hs SypiuibHolt mraH- 
rH nonaAaeT b npHBoAHue conna 15 

rKAPaBJIHHeCKOA TypGHHKH 13, MTO 

npHBOAHT K BpaqeHHU rHAPopesaKa 9. 
MeAneHKO Bpaqaa ruAPopesaK h hoahh- 
.MaH K onycxaa ero no npoSypeHHofl 
cKBajKHKe,' KCTeKauoptMH H3 coneji 8 

OTSofiKM MomnwMH rOpHSOHTaJIbHb&W 
CTpyHMH BOAbI npOHSBOAHT OT6oftKy KOK- 

ca AO noJiHorb ocBoSo^eHria KaMepu. 

B cnyiae o6pa30BaHHH saBana KOKca 
B cKBaxHHe (oSpymeHHH SoJibinHX KycKos) 
OTKpUBaiOT Ha KopoTKoe BpeMH (20- 
30 c) saABHXKy 35 h npH noMomK 
CTpyjt BOAU, HCTexam^Hx H3 conen 7 
eypeuHH, sasan pacwBtai9T. 

PeryAKpya b HeConbinHx npeAenax 
creneHb otxputhh - saxpuTHB saAamncH 
34 c nynbTa oneparopa-, HSMeHawT pac- 
xoA BOAPii tiepes npHBOAHbie conna 15 h 
TCM caMbiM peryAHpyioT ^acrory Bpame- 
HMfl rHApopesaxa 9, AoBHuaacb ohth- 
MaAbHbK ycnoBHii rHAPOHaaneqeHHH KOKca. 

BoAa, nocTynawmaH hs npHBOAHbix 
conen 15", nocne ee HcnojibsoBanHH Ha 
BpameHHe Typ6HHKH 13 HaxanAHsaeTCff 
BHyxpH samHTHoro Koacyxa 18, Bbirexa- 
eT Mepea s-asopu cajibHKKa 19 b maaieA 
lacTH Koxyxa h buhochtcs hs KaMepbi. 
yxasaHHbie sasopu ycTanaBAKBaioT raxH- 
MH, (tTo6bi B Koxcyxe 18 noAAepxHaanocb 
He6onfanioe HsOwToiHoe AasneHHe (0,1- 
0,2 MUa), AOCTaToiHoe Ana samnTbi 
Typ6KHKH 13, peAyxTopa 11 h thapo- 
fijioxa 6 OT npoHHKHOBeHKa b xoxyx 
Ka,KC0BbiX >iacTH«ieK, oGpaayioiqHxca b 
npoAecce rtiAPOH3BAeveHHa. 

HcnonbsdsaHHe npeAnaraeMoro ycT- 
poftcTsa Ana rKAPOH3BneMeHHa xoxca 

H3 KdMep n03BOJ1HT ynpocTHTb KOHCTpyX- 

AHM ycTpoiicTBa, cHH3HTb ero Maccy 3a 
CiCT Toro, WTO omaAaex Heo6xoAH- 
Mocxb B HcnonbsoBaHHH Bepxjtiora h po- 
xopa, cHHSHXb 3Hepro3aTpaTbi sa c^ex 
HcnonbsOBaHHa aweprHK nocxynaioutei! 
K. connaM rHAPopesaxa boau. 
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ktaoSpeTOHde OTHOCMTcn k MeTponorMH u k 
o6nacTM vtmepema flaeneHMfl b paanMMHbix 
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ripefloxpaHMTenbHbiCi 6noK BbinojiHen b BMfle 

C naTpySKa c nepeMeHHbiMn AMaweTpaMH. 
BepxHMiS aayweHHbiCi lopem naTpy6Ka camaH co 
opeRoR, B KOTopoCi MSMepneTCfl AaBiiOHkie. 

OTCNBTHblfl 6nOK BbinonHBH B BKIfle uiKanbi, 

HaHeceHHoii Ha le/io apau^eHMn. Lilxana 
^ CBo6qflHO nepeMeutaeiCfl OTHOCMTe/ibHO Tpy6KM. 

Ha noBepxHOCTM ceKuywi 6onbiuero AnaMerpa 
0> pasMei^eH nonjiasoK. GeKi4Mn MaHOMOTpa MOweT 

ebiTb BbinonHBHa b bmab bmhtoboA cniipanM ms 

HecKonbKMx bmtkob c BepTMKaxibHbiM uiaroM. 
(j)> TexHumecKkifl pesyjibraT - pacuiMpeHne 
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(54) LIQUID-FILLED COLUMN MANOMETER 

(57) Abstract: 

FIELD: metrology, measurement of pressure 
in various branches of industry and in 
soiontifio research. SUBSTANCE: proposed 
manometer has profiled tube with several 
U-shaped sections of different diameters 
filled with liquid. Safety unit comes in the 
form of branch pipe of variable diameter. 
Upper nanrowed end of branch pipe 
communicates with medium which pressure is 
measured. Reading unit is manufactured in 
the form of scale marked on body of 
rotation, Scale moves freely with regard to 
tube. Float is placed on surface o section 
of larger diameter. Section of manometer can 
be made in the form of helical spiral 
composed of several turns with vertical 
spacing. EFFECT: expanded functional 
■■" ' design with 
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H3o6peTeHMe othocmtch k o6jiacTM 
nsMepeHMkt M MeiponoruM w wroKST 6biTb 
McnojibsoBaHo p,m MswepeHun flaeneHun b 
paannMHbix oipacnax npoMbiiuneHHocTW m Rim 
HayMHbix MccneflOBaHMPi. 

MaeecTeH jKHflKOCTHbiii waHOMeip, 
coflep>KaLHHM ycTaHOsneHHbie b nonoM 
MeTannuMecKOM Kopnyce flea cooemawmnxcfi 
KoaKcuanbHbix cocyfla c noflBOAfliMUMM 
naTpy6KaMM, 3anonHeHHbix pa6oHeCi )KHflKOCTbio, 
M MSMepnTerin ypoBHsi m TeMneparypbi wnflKOCTH. 
MaHOMSTp MMeeT TepMociaT c pa3Metl^eHHo^i 
BHyipn Hero aivinyjioM c ai4eT0H0M, BbixoflHoe 
OTsepcTue KOTopoCi c noMoiUbio Tpy6KM 
coeflUHeHo c HHJKHefi MacTbio Kopnyoa, KOTopbift 
aaKpbiT CBepxy KpbiuiKoPi-oxnaflMTeneM (naTeHT 
P<t> N 2051346, Kn. G 01 L 1/18, ony6n. BM N 
36 OT 27.12.95). TaKasi KOHCTpyKL(Hfl MaHOMetpa 
oSecneHi/ieaeT CTaennnaanmo TeMneparypbi no 
Bceii BbicoTe cocyflOB c pa6oMeM >KHflK0OTb(o n 
TSM caMbiM cBOflMT K MHHUMyMy TCMnepaTypHbie 
norpeujHocTM npn nsMepeHun aaBnenm. 

OflHaKo TaKoe ycipoMCTBO nweer cnojKHyK) 
KOHCipyKL^UKD. npeflHonaraeT ncnonbaoBaHne b 
KaHecTBS MSMepnTenfi ypoBHfl pa6oMeii 
MMflKOCTM (piyrn) jiaaepHoro wHTep4)epoMeTpa, 
a B Ka4ecTBe mMepmenn leMnepaiypbi 
nnaTMHOBoro repMOMeipa n noaroMy othochtcs 
K rpynne OTajioHHbix cpencTB naMepeHUfl 
flaBreHUfl, hto orpaHUMnaaeT era 
cJjyHKL^noHanbHbie m oneparMSHbie bosmokhoctm. 

HaM6ojiee ennaKUM no lexHUMecKOM 
oytHHOOTM M npuMeHeHMio k npeflnaraeti/ioMy 
ycrpoi^oTBy ssnneTCfl )KMflK00THbiCi MaHowierp, 
onMcaHHbiCi b naieHTe P<D N 2006015, Kn. G 01 L 
7/18, ony6n. BH N 1 ot 15.01.94. TaKoR 
MaHoweip ooflep>KMT U-o6pa3HyK5 Tpy6Ky, o6a 
KoHL(a KOTopoi? HacTMMHO aanojiHeHbi pa6oMeS 
>KMflKOCTb(o, oTCMeTHbiM M npefloxpaHMTenbHbiB 
6/10KM, pasMeineHHbie b sepxHux MacTflx KoneH 
Tpy6KH. OTOMeTHbifi 6noK BbinonneH b Bufle 
npospaMHoCi npsiMoyrojibHoi^ npnaivibi c 
OTCMeTHbiMM ujKanaMU Ha ee nepeflHefi m aaAnefi 
rpaHfix, a npefloxpaHHTejibHwCi 6noK - b BUfle 
yoTaHoeneHHbix b KawoM Konene rpyBKn conna 
M ocecuMMeTpuHHoro nonflaBKa, paaMeineHHoro 
Ha nosepxHocTH pa6oMeCi wnflKocTn m 
oflHOBpeMeHHO BbinonHflioinero pojib Knanana. 
nonnasoK wojKeT nweTb clxspwy luapa m 
BbinonHeH via MaTepnana, HMeioiitero snaK 

CMamiBaeMOCTM pa60Mei^ )KHAKOCTbK> 

npoTHBononojKHbid no oTHoujeHMio k MaTepi/iany 
Tpy6iai, KOTopan BbinonneHa npoapaHHoii, a 
npflMoyronbHan npMSMa cKpennena qahoO 
rpahbio c U-o6pa3HOi< rpySKOil. 

XoTJi B 3T0M ycrpoficTBe oTCMeiHoro 6noKa 
MoaiHSHaeTOfl napaxiaxc npw OTCHeie noKasaHufi 
ypoBHfl jKMflKooTM B 060MX Kahaflax no fleneHHSiM 
npflMoyronbHOM npn3Mbi m i^eHTpupyeMoro no 
ocM Tpy6Ki/i nonJiaBKa, oflHaKO T04HocTb 
M3MepeHM(^ He BwcoKa, t. k. MswepeHMfl ypoBHfl 
WMAKocTM npoBOflflTCfl B AByx KaHajiax M OWAGm 
MSMepeHHfl yflBaMBaioTcn. KpoMe Toro, TOSHOCTb 
M3MepeHiifl MaKCMwanbHa, eonii nanpaBneHne 
OTCHera nepneHflMKynnpho noBepxHOCTH uiKanbi 
npMSMbi M nnocKocTM KoneH Tpy6KM, 4to Tpe6yeT 
oneuMajibHoR ycraHOBKH MaHOMeipa 
OTHOcMTenbHO Ha6iiK)flaTenn. 3to aarpyflHJieT 
npuMeHenne U-o6pa3Horo jKHflKOCTHoro 
ManoMeTpa b KOMSHHai^MM c Apymun 
npM6opaMM, McicnroMaiomMMM TaKyio nociaHOBKy 
MaHoMOTpa. KpoMe Toro, ycraHOBKa b Topi^ax 
KonsH Tpy6KM conen m McnonbsoBaHkie 
cneL^ManbHoC; 4>opMbi nonjiaeKa, KOTopbiii 
Aon>KeH BbinonHsiTb ABe ct>yHKL4MM: 6biTb mstkom 



OTCMBTa npM M3M8|. .Mf{X ypOBHfl >KMAK0CTM M 

KnanaHOM conna, ycnojKHnioT K0HCTpyKt4MK), 
CHMwaKJT TOHHocTb MSMepeHUM n HO Mepe M3Hoca 
Knanana-nonnaBKa CHM>KaK)T HaASJKHOCTb 
pa6oTbi )KMflKocTHoro MaHOMeipa. 

McnojibaosaHMe Asyx UJKan nsMepeHun 
ypoBHn >KMflKOCTH B 060MX KaHanax ycnowHsieT 
pa6oTy no locTupoBKe ManoMeipa n yciaHOBKe 
MX B HynsBoe nojio>KeHMe, a taiOKe npn Ka)Kfl0M 
MSMepeHMH Hy>KH0 npoBOAHTb ABa nsMepeHUfl no 
AByw ujKanaM, mto HeB03M0>KH0 CAe/iaib npn 
M3MepeHMflx flaBneHMfl, weHflioi^erocn co 
BpeweHSM. 0TC4eT AasneHun npoBOAHTCsi He no 
Bcefi AHMHe Tpy6KM, a TO/ibKo Ha npfiMbix KOHL^ax 
ee, MTO ysennHUBaeT ra6apMTbi ycipoMCTBa. B 
cnyMae pesKoro yaejinMeHUfl naanema nonnasoK 
oAHoro M3 Ko/ieH saKpbiBaei conno m cHosa 
BKnioMaeTCfl b pa6oTy noc/ie yciaHOBneHnsi 
flaBneHM«, cooTBeTCTBywmero MHiepsany 
MSMapeHun MaHOMerpa, mo He nosBonaet 
nonyHMTb MH(tiopMai^mo o BenuMMHax raKMX 
CKa4K0B AaBneHnn. 

TexHMHecKOki aaAanefi npeAnaraeMoro 
jKMAKocTHoro MaHOMeipa flBnneicfl pacujupeHMe 
cjjyHKLiMOHanbHbix B03M0)KH0CTeM ycipoMGiBa, 
ynpoinenne KOHCipyKMHH npn coxpaHeHnn 

BblCOKOCi T04H0CTM M HafleWHOCTM MaMepSHHtl. 

aia lexHUHecKan 3aAa4a Aocinraercfl ibm, 
mo B )KMflK0CTHOM MaHOMsipe, coAep>KaineM 
npocJjunnpoBaHHyio Tpy6Ky, nacinHHO 
sanonHeHhyio pa6oMePi >KMAKOCibio, nonnasoK, 
OTCMSTHblM n npsAOxpaHMTenbHbiM 6noKM, 
npocjannnpoBaHHaH Tpy6Ka BbinonHeHa no 
KpaCiHeii Mepe na flsyx ceKL<Mii nepeweHHoro 
CeMeHMfl M CjjopMbl, OTC^eiHblfi 6/10K BbinojriHeH B 
BMAe Tena Bpamenun, oxBaibisatomero 
yKaaaHHyio Tpy6Ky, npeAoxpaHnienbHbiM 6noK 
BbinonHeH b bmab naTpy6Ka c nepeweHHbiM 
ceMenneM, nepes sepxHHPi aayMonnbiM ropeu 
KOToporo ocymeciBnaeicfl KOHTaia co cpsAoPi. 

KpoMe Toro, ceKi\Mn waHOMeipa BbinonneHa 
B Bm& BMHTOBoCi cnMpann va necKonbKMX bmtkob 
c BeprnKanbHbiM maroM. 

npo<t)iinwpoBaHHafl ipySica c OTCHeiHbiM m 
npeAOxpaHMTenbHbiM 6noKaMM 
HenocpeACTBeHHO norpywenbi b peaepayap c 
pa6oMefi wnAKOCibio. 

flononnnienbHO npoctJunnposaHHafl Tpy6Ka 
jKecTKO saKpennena Ha cieHKe pesepsyapa c 

pa60H8ii WMflKOCTblO. 

B JKMAKOCIHOM ManoMeipe iiiKana oic4eiHoro 
6noKa HanecBHa Ha nosepxHocTb ipyGKH. 

Cyii|HOCTb MaoBpsTeHun noacHneio;! 
MepiewaMM, tas; na ctsur, 1 npneeAeHa cxeMa 

JKMAKOOTHOrO MaHOMOipa C MCKajKeHHOCi 

U-o6pa3HoCi ceKLineCi, na cfjur. 2 - >KMAKOCTHbiCi 
MaHOMerp c ceKL(Meii b bmas bmhtobom cnHpann, 
Ha (pviv. 3 M3o6pa)KeH >KMAKocTHbiii ManoMeip, 
norpyweHHbiCi b pe3epByap c muflKoctbio, na cpM. 
4 noKaaaH >KMAKocTHbi(i MaHOMeip c 
coBMeuieHMeM naMepmenbHoii uJKanbi m Tpy6KM, 
Ha dfMT. 5 - ManoMeip, aaKpenneHHbifi na cieHKe 
pesepsyapa, na cfjur. 6 npuseAena cxeMa 
npeAOxpaHMTsnbHoro 6noKa. 

MaHOMeip coAepwMT npocfjunnpoBaHHyK) 

ipySKy 1 C MCKa>KeHHblMH U-06pa3HblMM 

ceKL^MflMM pa3Horo Ai^aMeipa 2 v\ 3, 
sanonHeHHbiMM paSo^eC^ >KMAKOCTbio 4, 
npeAOxpaHMienbHbiM 6noK 5, BbinonneHHbiM b 
BKiAe naTpy6Ka 6 c nepsMeHHbiMn AnaMeipaMM, 
nepes BepxHixH sayjKeHHbiJi lopeu 7 Koioporo 
ooymecTBnfleiofi KOHiaia co cpeAoCi, b Koiopoii 
MSMepneTCfl flaBneHMe. OicHeTHbifi 6noK 
MaHOMeipa 8 BbinonneH b BViRe ujKanbi 9, 
HaneceHHoi) na leno Bpau^eHMH 10, Koiopan 
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T CBo6oflHO nepeMeiiia,- 
1, M saKpenjioHHOM Ha 
HenocpeACTBeHHo h 
KOTopbifi nnasaeT Ha nosepxHocTn 13 ceKiiMM 
MaHOMeipa 6onbtuero fluaMeipa. 

npoct)MxiHpoBaHHa» Tpy5Ka 1 Mowet 
ycTaHasnnBaTbCfl na KpoHUJieMHe 14, 
saKpenjiBHHOM Ha cieHKe 15 texHonornMecKOM 
jKMflKocTHoii Kawepbi, BbinonHflwineM ctsyHKL^WM 
oeKL<MM MaHOMeTpa 6o/ibiijero AwaMetpa. Tpy6Ka 
1 MOweT 6biTb BbinorHBHa M3 npoapaHHoro 
Marepna/ia, npn stom MawepnTenbHan uJKana 
HaHecena HenocpeflCTBeHHo na noeepxHocTb 
Tpy6KH 16. 

ripocjDHjiMpoBaHHafl Tpy6Ka Mox&i 6biTb 
Bbino/iHena TaioKe c ceKqunMM 17, 18 b BUfle 
cnwpann c sepTMKanbHbiM luaroM, CBo6oflHO 
norpywaeMbifi b lexHonornMecKUM peaepayap c 

)KMflK0CTbK3. 

HonnaBOK 12 Mower 6biTb Bbino/iHen b BUfle 
Topa 19, B KOTopoM KoaKcuanbHO pacnonojKeHbi 
M saKpenneHbi i^nnnHflpuMecKafi LUKana m 
npoctannnpoBaHHan rpyBKa, npn 3Tom MaHOMeip 
CBo6oflHO njiaeaeT na noBepxHocin 20 
TexHO/iornHecKoti lOMepbi h/im peaepsyapa c 

>KMflKOCTbK), HanpHMep BOflOii. 

B npeflOxpaHMTS/ibHOM 6noKe 5 npn CKawKax 
flaa/ieHMfl BoaHUKaei KannnnapHbiM acjsiJjeKT m 
noaepxHOCTb HaTflweHna 21 yAep>KMBaeT 
pa6oMyK) )KMflK0CTb OT nepennBaHMfl. 

ycipoCicTBO pafioTaer cnenyiou^MM oSpaaoM. 

npeflBapmenbHO liiKana 9 na orcMeTHOM 
6jioKe 8 ycTaHaBJiMBaeTcs b nyneBoe 
no;io>KeHMe, p,n!\ Mero b o6a Topqa 
npocfJunMpoBaHHoCi Tpy6KM 1 noflaercfl flaBfieHue 
OT oAHoro MCTOHHMKa, HanpuMep aiMocctJepbi. 
Honb ujKanbi 9 6yfleT cooTBeTOTBOsaTb ypoBHW 
)KMflKoc™ B ceKmin 2. noflaBafl B Tpy6Ky 
flaeneHne P nepea aepxHuCi aayjKeHHbifS Topei^ 7 
nonysawT nepeMeLiiehne jkmakocth k rpySKe 1 
OTHOCMTenbHO ypoBHfl B ceKL|HM 2, KOTopoe 
aatviepflKDT no uiKare 9. flpn 3Tom Hyneean 
oTMSTKa cneflyeT aa MaMeHeHMSM yposnn 

JKMflKOCTM B C9KLIMM 2. 

B cnysae pocra flaBnennfl yposeHb )khhkoctm 
flocTuraeT npefloxpaHHTenbHoro 6noKa 5 m 
orpaHMMMBaeTca KannnnapHbiM 3cJ)ct>eKT0M h 
npoTHBOflasneHneM aa chbt noBepxHocTHoro 
HaTflweHna caMO« muflKOCTM. 

CeKL^Mn 2 MC»KeT vtM&tb pasHbie ceneHMn, 
6ojibLijee ceqeHMe cgklimm 1 m b npe/iene ee 



(fiyHKL^MK) BbinOJIHd. CaM C&beM WMnKOCTM B 

TexHonoTOMecKoCi Kaiviepe. BenMMMHa flaBJieHun 
onpeflenneTCfl no Bbicoxe H CTonSa wnflKocTM b 
npo^junnpoBaHHoCi Tpy6Ke 1 Mm no flniiHe L 
sanoiiHeHHQM WMaKocxbio MacTM cnnpanw: 

P = g-rH, (1) 

P = 9tL.(2) 

rAegnY-KOHCTaHTbi. 

ripi/i BbinoDHeHMM Tpy6KM 1 B BMfle cnnpann 
17, 18 ypoBehb )KMflKOCTM B ycTpotlcTBe 

M3MBpaeT0n C nOMOUtbK) L(MnMHflpMHeCKOM 

UJKanbi 9, Ha KOTopoii 4)HKCMpyKiTcn HMcno 
aanoJiHeHHbix >KMflKOCTbio bmtkob cnnpann n yron 

9. npn 3T0M TOMHOCTb M3MepeHMfl 

cymecTBeHHo noBbiiuaeTcn, nocKOiibKy npn 
OflMHaKOBOM flaaneHMM P flJiUHa aanonHeHHoCi 
WMflKOCTbK) HaoTM yBeniiMMBaeTcsi b HecKOJibKO 
pas: 

UH=itD/h.(3) 

rfle D - flMaMSTp m h - mar bhhtobom 
cmpam. 

EcnM D = 100-200 mm m h = 10 mm, to UH = 
31,4-62,8, BO CTOJibKO we pas ysanM^MBaeTcn 

TOHHOCTb M3MepeHH(4. 

cPopMyjia nsoGpereHMyi: 

1. >KMflKOOTHblCi MaHOMBTp, CQflep)KaU4M{i 

npo(|)i/uiMpoBaHHyK) Tpy6Ky, nacTM^Ho 
sanojiHeHHyio pa6oHei4 >KMflKOCTbio, nonnaBOK, 
OTCMeTHbri) ki np^oxpaHMTenbHbifl 6;iokvi, 
OTJ1MMaiOL14l/lPiCfl TBM, HTO HpoctJiinMpoBaHHaH 
TpySKa BbinonHeHa no KpaRHeR Mepe M3 flayx 
ceKi4ii(i nepsMeHHoro ceM6HM;i m cfiopMbi, 
oTOHeTHbiPi 6noK BbinojineH b sufle rena 
Bpau^eHun, oxBaTbiBaioinero yKaaaHHyra ipyGKy, 
npsAOxpaHMTenbHbiM 6noK BbinojiHen b BHAe 
naTpy6Ka c nepeweHHbiM ceMeHnew, napes 

BOpXHMM 3ay>K6HHblM TOpBLt KOTOporO 

ocymecTBrneTCfl KOHTaia co cpefloPi. 

2. >KMAKOCTHbiR MaHOMBTp no n.1, 
OTnuHaramnfio;! jbm, hto ceKi^na MaHOMSTpa 
BbinonHeHa b bmas b^htoboI) cnMpan^ ms 

HeCKOJIbKMX BMTKOB C BepTHKaTlbHblM LliarOM. 

3. >KMAKOCTHbiC^ MaHowerp no n,1, 
otnuMaioiUMScfl reM, mto npocfjunnposaHHaa 
TpySKa c OTCMSTHbiM M npeAoxpaHMTenbHbiM 
6jioKaMM HenocpeACTBeHHo norpy>KeHa b 
peaepsyap c paSoHeCi jKHAKOCTbro. 

4. >KMAK00THbifl MaHOMeTp no n.1, 

0TJ1MMai0L14HHCfl leM, HTO npo4)MJ1MpOBaHHafl 

Tpy6Ka wecTKO saKpenneHa Ha CTBHKe 
pesepByapa c paeoHetl WMAKocTbio. 
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